Introduction
Much theoretical and empirical literature both in economic and in business administration domains has been dedicated in the last fifteen years to the investigation of the contribution of modern information and communication technologies (ICT) to economic performance at country, industry and firm level (Wan et al., 2007; Kretschmer, 2012) . In economics much attention has been paid to the specific character of ICT as "general purpose technology" that is spread and used in many different forms across all sectors of the economy (Bresnahan and Trajtenberg, 1995) . In management literature the focus is on the specific attributes of ICT with respect, e.g., ICT capital assets, ICT human resources, ICT technical and managerial skills, that enable firms to develop a sustained competitive advantage (Mata et al., 1995; Powell and Dent-Micaleff, 1995; Bharadai, 2000; Mithas, Ramasubbu and Sambamurthy, 2011) . Also, there is a tendency to examine organizational issues in the context of ICT, particularly the direct and indirect (in combination with ICT) impact of workplace organization on firm performance (Brynjolfsson et al., 2000 Black and Lynch, 2001; Arvanitis, 2005; Moshiri and Simpson, 2011) . The organizational issues are primarily a concern for the microeconomic point of view and is mostly in more management-oriented literature. The third factor that interest here, human capital, plays also a prominent rolebeing regarded as the fuel of the "growth machine" -in both branches of literature (see Bresnahan et al., 2002 for a seminal micro-study; Vandenbusschee et al., 2006 for a seminal macro-study in this issue).
This paper investigated the relationship between indicators for the intensity of use of ICT (examining three different types of ICT widely used in firms: internal, e-sales, e-procurement IS), several forms of workplace organization, and human capital and several measures of an important aspect of firm's business performance, the innovation performance, in an innovation equation framework, in which was also controlled for standard innovation determinants such as demand, competition and firm size. For our empirical analysis we have used firm level data that were collected by a survey was based on the same questionnaire for both countries.. This paper contributes to literature in three ways: i) it analyzes the three most important factors, i.e. information technology, organization, human capital, which are considered to be important drivers of innovation performance in the last fifteen to twenty years, in the same setting, ii) it uses several innovation indicators that cover both the input and the output side of the innovation process, and, iii) it does the analysis in a comparative setting for two countries,
Greece and Switzerland, with quite different levels of technological and economic development.
The paper is structured as follows: in section 2 we present the conceptual framework and related empirical literature. Section 3 describes the data used in the study. Section 4 refers to 4 the model specification and the econometric procedure. In section 5 the results are presented.
The final section 6 contains a summary and conclusions.
2.
Conceptual framework and related empirical literature
The "new firm" paradigm
The last twenty years have witnessed a constellation of important changes of the production process, as associated with the extensive use of computer-aided production technologies, the advances in information and communication technologies, the emerging of new ideas on how to organize firms, changes in the skill requirements of labour and changes in employee preferences toward more flexible working conditions. On this ground, many authors even postulated a shift to a new "firm paradigm". Some of them focus their attention mainly to technological changes (e.g., Milgrom and Roberts, 1990) , some find the introduction of new organizational practices a central characteristic of this "paradigm change" (e.g., Lindbeck and Snower, 2000) , while a third group concentrates primarily on the shift of firm demand to high-skilled labour in the last twenty years and analyzes the determinants of this shift (e.g., Bresnahan et al., 2002) . Related empirical literature based on firm level data focused mainly on the direct effects of such changes on firms' economic performance, mostly measured by average labour productivity (e.g., Lynch, 2001 and Besnahan et al., 2002 for U.S. However, less attention was given until now in literature to possible indirect effects of ICT, workplace organization and human capital on economic performance through the enhancement of innovation.
ICT and innovation
Following Kleis et al. (2012) we posit that the use of ICT contributes to firms' innovation activities through three main channels. The first channel goes through the improvement of the management of the knowledge used in the innovation process. This knowledge might be internally created or externally acquired. Information technology enables an efficient storage and a high accessibility of this knowledge throughout an enterprise. Internal networks, e-mail systems, and electronic databases all facilitate the transfer of knowledge and the communication between innovation participants. This is particularly the case for external information, which is critical for successful innovation (Klevorick et al., 1995; Laursen and Salter 2006) .
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Second, ICT enables a more efficient cooperation in innovation with external partners. The creation of new knowledge through collaboration with other firms has become more and more important in the last twenty years (Enkel et al. 2009 ). Information technology facilitates the exchange of information with external partners that are located far away from the focal firm.
Third, ICT contributes directly to the innovation production in several ways. Kleis et al. (2010) identified three main stages of the innovation process, for which the application of ICT has proved to be useful. First, the stage of the generation of ideas for new products can benefit from information systems (e.g., Customer Relationship Management CRM) that enable a firm to analyze customers' communication and transaction data and identify needs that can be covered by new products or significant modifications of existing products. Further, information technology enables the development of efficient design capabilities for new products. For example, technologies such as computer-aided design (CAD) and computeraided manufacturing (CAM) help to digitize a new product's design, make it available throughout the innovation process. Finally, ICT helps integrate design and production systems, so that errors of information transfer and translation are reduced and, as a consequence, the efficiency of this last stage of the innovation process is increased.
Furthermore, ICT can also directly drive ICT-based innovations in firms' processes and, products and services, and even business models (Tapscot et al., 2000; Bresnahan et al., 2002; Brynjolfsson and Saunders, 2010) . It can enable new products and services, and also existing products' and services' variety and personalization, which were not operationally and economically feasible before without ICT.
In sum, we expect a positive impact of ICT through these four channels on innovation performance.
The existing empirical literature on the impact of ICT on innovation is quite heterogeneous with respect of the sectors of the economy and the time periods covered, the measures of ICT and innovation as well as the methods of analysis used. Most of them are based on firm level data from only one country, and only two are multi-country studies. The different points of time of these studies have to be taken into consideration when assessing ICT effects on innovation and/or economic performance at firm level, because of the newness of these technologies and the different diffusion rates of them among sectors and countries in the last decade. In particular, Han and Ravichandran (2006) examined the relationship between IT investment and firm innovation outcome based on data for 450 US firms; they found that IT investment did not have a direct effect on innovation outcomes measured by patent counts, but the interaction between IT investment and R&D expenditure positively affected innovation. Gago and Rubalcaba (2007) focused on the service sector, and investigated the impact of ICT on service innovation based on data from 557 Spanish service firms; they found that ICT correlated positively with the importance of firm's innovations for 6 productivity and costs, product or market expansion, employment and required skills, services quality and fulfilment of ecological standards.
There are also two German studies focusing on the effects of different types of enterprise software on innovation. Engelstätter and Sarbu (2010) investigated the relationship between the use of sector-specific standardized/packaged enterprise software and customized enterprise software on service innovation (335 German firms; ; the results showed that primarily customized enterprise software contributes significantly to innovation. Engelstätter (2012) examined the relationship between three types of enterprise software systems offering different types of functionality -enterprise resource planning ERP, supply chain management SCM and customer relationship management CRM -and firms' innovation performance. The results showed that (a) the likelihood of introducing process innovations is correlated positively with ERP systems, while the likelihood of introducing product innovations correlated with the use of CRM ones; and also (b) that the number of process innovations a firm realized is correlated positively with ERP systems, whereas the number of product innovations is correlated with the use of SCM ones.
In a study based on 2,500 UK SMES in the year 2004 Higon (2011) found that ICT enhance mainly process innovation, while only specific market-oriented ICT applications (such as websites, or ICT supporting R&D) favour product innovation. Kleis et al. (2012) , analyzing data from 201 large U.S. manufacturing firms over the period 1987 to 1997 including a total of 1,829 observations, found that ICT capital has a positive effect on patents output (which is used as a product innovation measure), and especially on the more 'incremental' (i.e. less radical) ones. 
Workplace organization and innovation
Some theories have been developed to explain why new high-skill and high-involvement workplaces may be more effective (see, e.g., Ichniowski et al., 2000, Black and Lynch 2001) .
These can be divided, first, into theories that focus on the effort and motivation of workers and work groups, and suggest that due to the positive worker incentives created by new organizational forms the worker performance increases (see Mookherjee, 2006 for a survey of the theoretical literature on decentralization, hierarchies and incentives). A second group of theories focuses on changes of the structure of organizations that improve efficiency (see also Aghion et al., 1999 Aghion et al., , p. 1650 Similarly, it can be argued that decentralized decision-making, information sharing and collaborative workplace arrangements might enhance the knowledge creation process (Lee and Choi, 2003; Zoghi et al., 2010) . Increased delegation of decision-making to employees and increased use of teams may allow better for the discovery and utilization of knowledge in the organization, particularly when there are incentives that foster such behaviour (Laursen and Foss, 2003) . From a more general point of view, Acemoglu et al. (2007) derived theoretically the empirical prediction that firms closer to technological frontier (i.e.
potentially innovative firms) are more likely to choose decentralization.
A series of empirical studies covering a number of European countries, the USA, Canada, Australia and Korea investigated the relationship between innovation performance and organizational characteristics and management practices.
The study of Michie and Sheehan (1999) 
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In a further study, based on data from 1995 UK SMEs in the nineties, Cosh et al. (2012) found that decentralized decision-making in combination with a formal structure and written plans is positively correlated with innovation performance, and is superior to other structures.
Using data for 1,900 Danish firms Laursen and Foss (2003) investigated the relationship between systems of human resource management containing organizational practices such as interdisciplinary workgroups, quality circles, job rotation, delegation of responsibility, etc.
and the probability of introducing of an innovation with a certain degree of novelty. Of the total nine sectors they considered, they found that innovation performance correlated positively with an organizational measure of the intensity of use of the above practices for the four manufacturing sectors. In a subsequent study, the same authors examined based on data for 1000 Danish firms the relation between delegation of responsibility and innovation and found a significantly positive correlation between them (Foss and Laursen, 2005) . This finding was confirmed also by a further study with data for 1544 Danish firms coming from both manufacturing and service sectors (Vinding, 2006) . Hempell and Zwick (2008) showed that employee participation is positively associated with product and process innovations, while outsourcing favours innovations in the short run, but reduces innovation performance in the long run. Lee and Choi (2003) found in a study based on data for 58 Korean firms a positive effect of collaboration (among a firm's employees), a negative effect of centralization (of organizational structure) but no effect of formalization on a measure of the degree of development of "knowledge creation processes".
In a study based on panel data for 3,200 Canadian firms in the years 1999 Zoghi et al. (2010 explored the relationship between workplace organization -in particular decentralization, information-sharing, and incentive pay schemes -and innovation. They showed that the positive correlation between workplace organization and innovation holds for all these organizational factors but is stronger for information-sharing than for decentralized decision-making or incentive pay programmes. The use of lagged variables gave no clear evidence that organizational changes have an impact on innovation.
Finally, in a study for 112 Taiwanese firms Chang et al. (2012) found a positive relationship between organizational capabilities (openness capability, autonomy capability, integration capability and experimentation capability) and radical innovation performance.
In sum, given the heterogeneity of the reviewed studies with respect to data structure and model specification there exists a remarkably stable finding that refers to the positive 9 relationship between decentralization of decision-making, delegation of responsibility and information-sharing (between managers and employees) and innovation performance.
Human capital and innovation
The relationship between human capital and innovation has been intensively investigated both theoretically and empirically already in the first generation models of endogenous growth (Romer, 1990; Aghion and Howitt, 1998; Barro, 1999) . Besides being the "engine of innovation", human capital is also a key determinant of knowledge absorptive capacity that enables firms not only to generate new knowledge but also to understand and adopt external new knowledge and technology (Vandenbussche et al., 2006) . The abovementioned study of
Vinding (2006), based on a review of previous relevant literature, argues that highly educated employees through their daily tasks increase the stock of knowledge of the organization; also, through their relationships with other individuals with similar competencies outside the firm they facilitate access to external networks of knowledge, and through their high levels of knowledge they recognize and value useful new external knowledge. Furthermore, the empirical part of this study found that the share of highly educated employees is positively correlated with firm's ability to innovate. In a further study, Lopez-Garcia and Montero (2012) argue that firm's knowledge, which is of critical importance for its innovation activity, is embedded in its human capital; also the latter is a critical determinant of firm's ability to absorb and assimilate knowledge spillovers. The empirical part of this study, based on data from 769 both manufacturing and services Spanish firms during the period 2003-2007 (3682 observations in total), came to the conclusion that the share of skilled labour and provision of on-the-job training affect the innovative capacity of a firm through their impact on a firm's spillover knowledge absorptive capacity
Research hypotheses
The above discussion of the literature shows that there are some common testable hypotheses with respect to the direct effects of ICT, new organizational practices and human capital on innovation performance:
-Hypothesis 1: There are direct positive effects of ICT (of both the internal IS, and the esales and e-procurement IS) on innovation performance; -Hypothesis 2: There are direct positive effects of organizational factors on innovation performance;
-Hypothesis 3: There are direct positive effects of human capital on innovation performance.
Data
Both surveys were conducted in autumn 2005. The reference period for the qualitative data is the period 2003-2005 unless otherwise mentioned (see Table 1 ). The reference year for the quantitative variable is 2004. Differences with respect to the composition of the data by industry in Table A .1 appear to reflect the structural difference between the two countries. For example, the share of textile and clothing firms, hotels and catering firms is significantly higher in Greece. On the other hand, metal working, machinery, electrical machinery and electronics/instruments are much stronger represented in Switzerland. In both surveys we used the same questionnaire in different languages, which included questions on the incidence and within-firm diffusion of several ICT technologies (e-mail, Internet, intranet, extranet, esales, e-procurement) and new organizational practices (team-work, job rotation, employees' involvement, decentralization), employees' formal education, and also on basic economic data (sales, value of intermediate inputs, investment expenditure, number of employees, etc.). 
Swiss data
The data used in the Swiss part of this study were collected in the course of a survey among Swiss enterprises. The survey was based on a disproportionately stratified (with respect to firm size) random sample of firms with at least 20 employees, covering all relevant industries of the business sector as well as firm size classes (on the whole 27 industries, and within each industry three industry-specific firm size classes with full coverage of the upper class of large firms) 2 . Answers were received from 1803 firms, i.e. 38.7% of the firms in the underlying sample. The response rates do not vary much across industries and size classes with a few exceptions (over-representation of paper and energy industry, under-representation of hotels, catering and retail trade). In Table A .1 in the appendix in columns 3 and 4 we can see the structure of the data set we used for the Swiss part of this study by industry and firm size class. The non-response analysis (based on a follow-up survey of a sample of the nonrespondents) did not indicate any serious selectivity bias with respect to the use of ICT and new organizational practices (team-work, job rotation). A careful examination of the data of these 1803 firms led to the exclusion of 93 cases with contradictory or non-plausible answers.
However, missing values for certain variables allowed the utilization of 1591 observations. 1 The questionnaire was based to a considerable extent on similar questionnaires used in earlier surveys (see EPOC, 1997; Francois et al., 1999, Vickery and Wurzburg, 1998; and Canada Statistics, 1999) . Versions of the questionnaire in German, French and Italian are available in www.kof.ethz.ch.
Greek data
The data we used in the Greek part of this study were collected similarly through a survey among Greek enterprises. Three samples of 300 Greek firms each were randomly selected from the database of ICAP, one of the largest business information and consulting companies of Greece, which consists of approximately 135,000 Greek firms from all industries. All these three samples included firms from the same industries and sizes as in the Swiss sample. Firms that definitely refused to participate in this survey were replaced by similar firms (i.e. from the same industry and size class) from the second sample, while in a few cases, in whichthe firms of the second sample were exhausted, we had to proceed to the third sample. Following the above procedure, which aimed to maintain the proportions of industry and size classes, we finally received responses from 281 firms; after an examination of the returned completed questionnaires we excluded 10 cases with contradictory or non-plausible answers, and the remaining 271 valid responses were used for our analyses. In Table A .1 of the appendix in columns 1 and 2 we can see the structure of the final data set we used for the Greek part of the by industry and firm size class. A non-response analysis was performed (survey of a sample of the non-respondents), which did not indicate any serious selectivity bias with respect to the use of ICT, new organizational practices, vocational education and job-related training. For these 271 firms we also retrieved from the database of ICAP some economic data for 2004 that were not collected through the questionnaire. So we finally obtained for all these Greek firms all the economic data that were collected for the firms of the above Swiss data set through the Swiss questionnaire. However, due to missing values for certain variables only 265 observations could be effectively used in the econometric estimations.
4.
Model specification and econometric method 4.1 Model specification
Dependent variables
In view of the complexity of innovation process, which are characterized by several stages, ranging from basic research to the penetration of the market with new products, an approach relying on a single measure of innovation may leave out important relationships and produce results that are not robust (see, e.g., Kleinknecht et al., 2002) . For this reason we used several innovation variables. First, we investigated two binary (yes/no) variables (INNOPD, INNOVPC) for innovation output assessing whether the firm has introduced any product/service innovation or process innovation respectively in the last three years. Second, we also used two metric variables, the R&D expenditures per employee (LRDL) and the sales coming from innovative products (new or significantly improved ones) per employee (LINNL). For each of these four dependent variables a separate model has been estimated.
Independent variables
As measures for the internal use of ICT for supporting firm's internal functions and processes we used the intensity of use of two important technologies, Internet (linking to the outside world) and Intranet (linking within the firm), quantified by the share of employees using
Internet and intranet respectively in their daily work. The firms were asked to report this share not by a precise figure but within a range of twenty percentage points in a six-level scale: 0%, 1% to 20%, 21% to 40%, 41% to 60%, 61% to 80% and 81% to 100%. Based on these data we constructed two ordinal variables, i.e. one for Internet and one for Intranet, taking the values 0 to 5, thus covering the whole range from 0% to 100% (see Table 1 ). The idea behind this variable was that a measure of the diffusion of a certain technology within a firm would be a more precise proxy for the use of ICT' than the mere incidence of this technology or some kind of simple hardware measure (e.g., number of installed personal computers). We expected in general (for the reasons explained in 2.2) a positive correlation of these technology variables with the innovation indicators. In order to be able to measure an overall effect of internal ICT, we constructed a composite indicator for ICT that was calculated as the sum of the standardized values (average 0; standard deviation 1) of the underlying variables for Internet and Intranet. In addition, we used also two variables that measured the intensity of use of two important external environment oriented applications of ICT associated with Ecommerce: E-sales (quantified through the percentage of firm's sales conducted through the Internet) and E-procurement (quantified through the percentage of firm's sales conducted through the Internet) (see Table 1 ).
The measurement of organizational inputs, here restricted to inputs related to workplace organization, is an issue still open to discussion, since there is not yet a definite agreement among applied economists to the exact definition of "organizational capital" (see Lynch, 2005 and Lev, 2003 for a discussion of this matter; see also Appelbaum et al., 2000, Ch. 7 for definitions of high-performance work system variables). In order to choose the variables related to the use of new organizational practices at the workplace level we draw on the definition offered by Black and Lynch (2002) , who distinguish three components of organizational capital: "work design", "employee voice" and "workforce training". The first component "work design" includes practices that involve changing the occupational structure of the workplace, the number of levels of management within the firm, the existence and diffusion of job rotation, the job share arrangements and the level of cross-functional cooperation. The second component "employee voice" is associated with practices that give employees, especially non-managerial ones, greater autonomy and discretion in the structure of their work, such as individual job enrichment schemes, decentralization of decision competencies that give to employees more decision competences, etc. Based on the above definitions in this study we regard "organizational capital" as consisting of the first two of these components, "work design" and "employee voice", while we view the third component "workforce training" as part of the human capital of the firm. In this direction we constructed 13 the following three-or five-level ordinate variables covering most of the above-discussed aspects of organisational capital (see Table 1 ):
i) For measuring "work design" practices: intensity of use of team-work (project groups, quality circles, semi-autonomous teams), intensity of use of job rotation, change of the number of management levels;
ii) For measuring "employee voice": overall shift of decision competencies from managers to employees inside a firm and distribution of decision competencies between manages and employees inside the firm with respect to: (a) work pace, (b) sequence of the tasks to be performed, (c) the assignment of tasks, (d) the way of performing tasks, (e) solving emerging production problem, (f) contacts to customers and (g) solving emerging problems with customers. For empirical testing we constructed two composite indicators, one for the three organizational variables measuring "work design" (ORG1) and one for the eight organizational variables measuring "employee voice" (ORG2). These composite indices were calculated as the sum of the standardized values (average 0; standard deviation 1) of the underlying variables (see Table 1 ). We expected positive correlation of the above two composite organizational variables with innovation indicators (for the reasons explained in 2.3).
Finally, for measuring human capital we used the share of employees with vocational education at the tertiary level (universities, business and technical colleges, etc.) (HQUAL).
We expected a positive correlation of these variables to innovation indicators (for the reasons explained in 2.3).
We also included a set of variables corresponding to some important innovation determinants that previous research has identified: demand expectations, price and non-price competition, market concentration (see, e.g., Kleinknecht, 1996; Van Beers et al., 2008 , Cohen, 2010 
Econometric issues
For testing the research hypotheses that were presented in section 2.5 the following innovation model was estimated for each of the four innovation variables we used (see 4.1.1): 
Testing for endogeneity of the right-hand variables
There was a potential endogeneity problem with respect to the determinants of innovation performance in equation (1) above, due to the fact that both the dependent and the independent variables are cross-section data with almost complete overlapping. We We tested endogeneity by applying the procedure by Rivers and Vuong (1988) . Instrument equations were estimated separately for each of the relevant right-hand variables mentioned above for all innovation indicators and for each country. The instrument choice was based on 3 criteria: significant correlation to the instrumented variables, insignificant correlation to the dependent variables and insignificant correlation to the error term of the innovation equation.
The residuals (predicted instrumented variables minus original variable) of the first stage instrument equations were inserted in the innovation equation as additional right-hand variables. Bootstrapping was used in order to correct the standard errors of the estimated parameters. If the coefficient of the residuals was statistically significant (at the 10%-test level), we have assumed that endogeneity is a problem and consequently based our inference on instrumented variables; also in this case standard errors were estimated by bootstrapping.
In cases in which the coefficient of the residual was not statistically significant, we have assumed exogeneity of the innovation variables and the estimates were based on the original variables.
On the whole, we tested 24 estimates (six different right-hand variables for four innovation indicators) for each country. The search for appropriate instruments was not successful in every case. For the Swiss data we could not find an instrument for the variable E_P. For the Greek data no instruments could be found for ORG2 and partly for HQUAL (1 case) and E_P (2 cases). In 16 out of 20 cases that could be effectively tested for the Swiss data the coefficients of the residuals (predicted instrumented variables minus original variable) were 15 statistically insignificant at the10% test level. Therefore, for these cases we could not find any evidence for endogeneity in our estimates. In 4 cases, all referring to the variable LRDS with respect to ICT, ORG1, ORG2 and E_S, the coefficient of the residual was statistical significant. In all 17 cases that could be effectively for the Greek data no evidence for endogeneity could be found. Table A .4 in the appendix shows an overview of the results of the performed endogeneity tests. The detailed results were not included in the paper in order to keep it shorter, but they are available upon request.
Interdependence of INNOPD and INNOPC
Many firms reported both the introduction of product and process innovations, other only product or process innovations. Thus, there might exist an interdependency of firms' decisions to introduce product and process innovation. For this reason we estimated a bivariate probit model in order to test the influence of potential interdependency on our estimates. We found no significant differences to the estimates of separate probits that are presented below.
Empirical results

Swiss results
The estimates of the models for the Swiss data are presented in Table 2a and Table 2b . 3 The composite indicator for the internal use of ICT correlates significantly positive only with the likelihood of the introduction of process innovation. There is no significant effect with respect to the introduction of product innovation and the sales share of innovative products that reflects the intensity of product innovation. A positive effect is also found for the innovation input variable R&D expenditures per employee (column 2 in Table 2b ). We conclude that ICT contribute to innovation activities of Swiss firms (a) as enabler of innovative practices that increase a firm's overall efficiency and/or (b) as means for increasing the efficiency of the R&D process, for example, through more efficient storage and higher accessibility of knowledge and more efficient R&D cooperation with external partners (Kleis et al., 2010) .
The evidence does not support the assumption of ICT as enabler of product innovation through the identification of customers' needs and development of efficient design capabilities for new products (Kleis et al., 2010) .
Further, we could not find any effect for the E-commerce variables . The main reason might have been that in 2005 both e-sales and e-procedure were not widespread in the Swiss business sector. The average share of e-sales in 2005 manufacturing was 5% in manufacturing and 3% in business services; the respective figures for e-procurement were 2% and 4%
respectively (Arvanitis et al., 2007) . Therefore hypothesis 1 is only partially supported for the internal IS by Swiss results, and not supported for the e-sales and e-procurement IS.
The organizational variables for "work design" (ORG1) and "employee voice" (ORG2) show significant positive marginal effects for all innovation indicators. The marginal effect of "work design" (reduction of formal hierarchy, increase of work flexibility through workgroups and job rotation) is significantly larger that that for "employee voice" (delegation of responsibility from managers to employees). The positive delegation effect is also in accordance with a large part of empirical literature (see section 2.3). Therefore hypothesis 2 is supported by Swiss results.
Human capital matters primarily for R&D activities (column 1 in Table 2b ) and product innovation (INNOPD; LINNL). 4 Therefore hypothesis 3 is partially supported by Swiss results.
As indicated by the magnitude of the marginal effects ORG1 shows the largest effect -among the three examined factors (technology, organization, human capital) that we focus on in this study -on innovation performance for all four innovation indicators; the extensive capabilities for exchange of information, knowledge and ideas among firm employees of different business functions (e.g., sales, marketing, manufacturing, R&D) offered by the teamwork, job rotation and reduction of managerial levels that the new work designs include constitute important drivers of innovation. The internal ICT effect seems to be the secondstrongest for process innovation and R&D activities; the ORG2 effect is the second-strongest for product innovation (for the binary as well as the metric indicator).
In (partial) accordance with earlier results we find a positive effect for the intensity of nonprice competition for all innovation indicators, and also a positive effect for the intensity of price competition with the exception of the variable LRDL, what does not astonish (Arvanitis, 2008) . Contrary to our expectation (positive effect of "free competition") the variable for the number of competitors that measures the effect of market concentration shows in the estimates for product innovation (INNOPD; LINNL) a negative sign, which means that the more competitors a firm has, the smaller the likelihood or the intensity of product innovation (dominance of the Schumpeterian effect). As in earlier work we found also in this study positive effects for demand perspectives and for large firms.
Greek results
The results of the estimates for the Greek firms are found in Table 3 . The variable for internal ICT has a statistically significant positive effect on both product and process innovation, also on the sales share of innovative products, but not on the R&D expenditure per employee, which is quite low in Greece. This finding indicates that Greek firms exploit the innovation potential of the internal IS, which pervade and influence all firm's processes, products and services, for making innovations both at the level of their processes and also their products and services. They have realized that they have inefficient processes, and also weak products and services that have been designed in the pre-ICT era, which have been strongly influenced by the dominant logic and constraints of the manual mode of work, and the concomitant high costs of information processing and transfer; Greek firms realize that the capabilities offered by the internal IS change radically these fundamental assumptions, so they offer important opportunities for overcoming traditional fundamental inefficiencies and weaknesses in their processes, products and services can be transformed. These effects are in contrast to the developments in Swiss firms, which being already highly innovative in the pre-ICT era, and not having so strong traditional fundamental inefficiencies and weaknesses, could not hold so much benefits out of ICT as Greek firms(at least with respect to product innovation).
As in the Swiss case we found no effects for e-commerce (both for e-sales and eprocurement), presumably for the same reasons as in Switzerland. Therefore in Greece hypothesis 1 is only partially supported for internal IS, and not supported for e-sales and eprocurement IS.
A further interesting finding refers to the effect of the organizational variable ORG1
(associated with new work designs), which is significantly positive correlated with the propensity to introduce product and process innovation as well as with the R&D expenditures per employee. Greek firms seem to realize that organizational means, such as team work, job rotation and reduction of the number of management levels can be conducive for innovation.
There is a tendency also for a positive effect of ORG2 (delegation of responsibility from managers to employees) but this effect is not robust. 5 ICT effects and organizational effects (referring to work design) as measured by the marginal effects are of similar magnitudes for product and process innovations.
Human capital seems to be of no relevance for the innovation activities of Greek firms, which is a further hint for the relative backwardness of Greek firms with respect to innovation.
Therefore on the whole, hypothesis 1 and hypothesis 2 are partially supported by the Greek results, while hypothesis 3 is not supported.
Finally, we remark that all four 'traditional' innovation determinants we examined (demand expectation, price competition, non-price competition, number of competitors) do not have statistically significant effects on the product and process innovation and R&D expenditure variables. Our results indicate that the Greek national context, which is innovation averse, characterised by lower innovation activity and uncertainty avoidance culture 6 , has a negative impact on firms' propensity for innovation; firms do not respond to high competition or demand expectations with innovations in their processes, products and services, as firms of developed countries do. Finally, we found a positive effect for large firms, in accordance with standard evidence from other studies.
Summary and conclusions
Our main conclusions concerning the effects of the examined factors on innovation in
Switzerland and Greece are summarized in Table 4 . We concentrate on the results referring to ICT, organization and human capital.
Results for the Swiss economy
For the Swiss firms we have concluded that ICT contribute to innovation activities (a) as enabler of innovative practices that increase a firm's overall efficiency and/or (b) as means for increasing the efficiency of the R&D process, for example, through more efficient storage and higher accessibility of knowledge and more efficient R&D cooperation with external partners.
On the contrary, the evidence does not support the assumption of ICT as enabler of product innovation. Further, we could not find any effect for the variables for E-commerce. The main reason might have been that at the time of data collection both e-sales and e-procurement were not widespread in the Swiss business sector. The organizational variables for "work design" (ORG1) and "employee voice" (ORG2) show significant positive marginal effects for all innovation indicators. Human capital matters primarily for R&D activities and product innovation.
Results for the Greek economy
For the Greek firms the finding indicates that Greek firms exploit the innovation potential of the internal IS, which pervade and influence all firm's processes, products and services, for making innovations both at the level of their processes and their products and services, in order to overcome traditional fundamental weaknesses and inefficiencies. These effects are in a way in contrast to the development in Swiss firms, which being already highly innovative in the pre-ICT era, and not having so strong traditional fundamental inefficiencies and weaknesses, could not hold so much benefits out of ICT as Greek firms (at least with respect to product innovation). As in the Swiss case we found no effects for e-commerce, presumably for the same reasons as in Switzerland. A further interesting finding refers to the effect of the examined new work designs (variable ORG1). Greek firms seem to realize that organizational means such as team work, job rotation and reduction of the number of management levels can be conducive for innovation. There is a tendency also for a positive effect of decentralizationdelegation of responsibility (variable ORG2) but this effect is not robust.
Comparison of the two economies
A comparison of the two countries (see Table 4 ) reveals less similarities and more differences. In both countries ICT have positive impacts on innovation but of different nature:
in Switzerland ICT affect positively process innovation -but not product innovation -and R&D activity, while in Greece ICT affect positively both process and product innovation (and also the percentage of sales coming from innovative products) -but not R&D activity. In both countries new workplace designs including teamwork, job rotation and reduction of managerial levels have positive impacts on innovation. The same happens with the decentralization -delegation of responsibility practices, however in Switzerland there is positive impact of them on all examined innovation variables, while in Greece only on product innovation and R&D activity -but not on process innovation. Another similarity can be identified with respect to firm's size, which in both countries has positive impact on innovation. On the contrary, with respect to the widely debated human capital, there is a notable difference: while in Greece it does not have any impact on innovation, in Switzerland it affects positively R&D activity and product innovation (and also the percentage of sales coming from innovative products). In general in Switzerland there is a much wider range of innovation drivers than in Greece.
The above differences indicate that national context characteristics (e.g., level of economic and technological development, culture) shape considerably the innovation drivers that affect positively firms' innovation performance. Moreover, the above results indicate that even in national contexts that are characterised by innovation averse attitudes and lower level of economic development (which means less tradition and experience in introducing new advanced technologies, processes and products), and in which standard innovation determinants such as competition and demand do not drive innovation, the ICT can be a strong innovation driver. Though Greece is characterized by lower penetration and use of ICT and therefore lower experience in its effective exploitation, we can see that ICT is an important innovation driver.
Implications for research and practice
The results of our study have interesting implications for research and practice. Table A .4: Results of endogeneity tests (Rivers-Vuong-Test) 
